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(54) CIRCUIT AND METHOD FOR DRIVING OPTOELECTRONIC DEVICE 

(57)Abstract: g I e g g 

PROBLEM TO BE SOLVED: To provide an 
optoelectronic device permitting high contrast and high 
quality gradation display even at a low voltage and a 
driving method therefor, a driving circuit, and 
miscellaneous electronic devices using this 
optoelectronic device. 

SOLUTION: In a display area 101a on an element 
substrate, a plurality of scanning lines 1 12 are formed 
extended in the direction of X (row), and a plurality of 
data lines 1 14 are formed extended in the direction of Y 
(column). Then, pixels 110 are arranged in a matrix form 
correspondingly to each crossing of the scanning lines 
112 and the data lines 114. When AC-driving these 
pixels and altering a counter electrode voitage of each 
pixel as a reference, the method for driving the optoelectronic device relating to this invention 
is through it that the pixel electrode voltage is preset to the same as the counter electrode 
voltage in the field, and that when the field is changed to the next, the pixel electrode voltage 
is altered to the same voltage as that to which the counter electrode voltage is to be changed, 
synchronizing the pixel electrode voltage with the variation of the counter electrode voltage. 
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[m*m 1 3 ^ < -A> F^fc 1 SiM^CDSiii»©P§iH 

zm$br sM7t^^g©iEia) mss-e *> o r . 
?£jEts©& * tc m,xm&-f s^^igttuss 4 . 
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2t L r »XCC^S>5r if ft-ti . H?IB^ 2 ©^M^a^rtf 5 
4$, ttlEjeS«8lg*IlB{c^-C©3£3HR^3t3te-^* 

ffcs&s-a- its*. ±x<Dr-^m^m-n<nms.^7 : -~^ 

fc«»>l<^ 2 (CiBiS©mm^^gC|gKJ0Sgo 
Cfi5fc314 ] SalB^Sj^lgibllSS^, 1 v < K£ 

a l *^W*a3CD^-rft*HClB«sCD^M7t^gOSE 
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1 ©SII i ^ 2 ©SIE i (CSS tC^MT S iifi t , 

3 > h o - ^ a\ ztftmm<»mmmi£%. m 1 ©mus 
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tSi*. «^@©S)£^Htiia-^©m!IK:^M^€> 
20 $l(^IM(D^lc, ISIW^tK^. Bi**ffi©m)ER 
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3lft<t*cD2WSS^ffll^tir*$D. CCD^»S±Cc 
HlS^|gK)'r^^h^>> ; X^ (TFT) <h<h4>^C. 
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* tlSHCC <fc 0 WJfflir ^ few ^> »Sc «c*t j£ 

[ 0 0 3 1 ] m 1 ic^rTJ: 3&?-£1K±<DftCT{Mttl 
1 0 1 atc«, m&*<D&£&l 1 2^X (tf) T^^c 

^rfi]tc52«Eur^^nri^. isi 10 
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US-CIS % mm<0®&^ 7k£M<Dm&&*m%i£0, 7 
-ZBl 1 4<Dt&fc$k*n#tLX (m. n^n^fi 

[0 0 3 2 ] mzitt, mi ct&tt&aiju i o<d 
famm i o 8 t&mcm^yt^ttntc&mgit 105^ 

(fIF7>^^^ ; TFT) 1 1 6M1 
1 l<Df- h^^&U 1 1 2&C, h7>^^l 16© 
V-Xtf^-drBU 1 h7>^X^f 1 1 7CDV — 
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#Bf!5SSl 1 8ftt>V>^^2 0 KDtB^ffi^-CC. 
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[0033] *tfams io8«, mmmm i 1 8 <t*tft 
$nafLccoMtcii$nrc^, *fc, ftfan 

8CC8, ffittSKigK2 4 0 «1#1) &Ccfc*?3^£3 

n/cS*smji (tn\ r*fr^*ffi«ffVcomj tc^) 30 

1 1 5<htt^ft&IB«&T*9> 1 5 let*. 

-r-^^ i 1 4<D7-*<Dfx&£titc&&* ^F-zmm 

[0 03 4] soinc^or, a>ha-^ni, 0 

^ttJftLhti*iB* i €>«*e3tl-5SH^3lE«#Vs. 
^WM-"H sfcitf F ? h v ^fi-^DCLK^:Se-> 

a. £«{tIBft«#FR 

eta^J^n^x-^m-^d 1 , d2, d3, dn© 
W43£*{ti«Mi^FRtt* THJ U^Ufrfc l"L_l U 

r l j thj ic^fl:^ 
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±IESt4Sfi@K(Cj:«3. *hfil«fi81 0 8CC r L J l> s< 

mtfazv -f-iUF^ffi-Cff "F^? ^ -iU F©M 
rtfSCifc, *fc«a©^^-^FTlH!T^Ci«> 

[0 0 3 5] b. h^Jl/XDY 

T5i, 1 y a -)V F*8 5MWL/cSlf^7 -f K<D 

& e ccDtctb, ^ << f ( s f 8 ) ©awm 

B. »8BWffli«:||»*^r. HSSffil 1 8CDHEE<D 
£ 0 

jbwi *aje-r * * & . 

[0 0 3 6] d. ^O-v^f^CLX 

e. «&fWWfa#WR 

raw**-*** 7 ^ -JU Fy*t/@B2 3 O^g^iAtf 

f. »ii*l»fi#RD 

CCDgliiWaift-^RDB, ^^-;UK^^r , ;iiIK2 3 0 

[0 0 3 7] 

-f*-^fi§ENX/ENXB/ENY 
-/^-^HfENX/ENXBtt. T-Zm&W)®^ 

^^>o. ^ ^ - e n x©ses ti/c u^i/© 

Si^|gS(j[El3§ 1 3 0 <Ditij]&m'&i~2>{m-Cilb2> a h . 
^*-^i#ENS/ENSBCO^*-^H#E 
NS/ENSBtt MffigK-r-^@5g2 4 OcDffi^^: 
*iJ©-r4fi#r*So CCt, >f*-^H^ENSB 

- ^;bff# ENS CDS?i 3 h/c U^^CDfi^tH^ 3 n 

W2 0 0 Ct <£ o r *J5R 3 *lSSStt«#©«fi'C* 

[0 0 3 8 ] ^$l§Et(j[p]&& 1 3 Ot*. ^toi»«Y^7 

LYtCStoTK^L, ?£S*§U 1 20#^r«:jeac«^G 

1, G2, G3, Gmtur»xa*r*fc©r* 
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Jl/^DY©^? hW5Mt 77fl 3 2,-1 3 2 0 ^ 
^WC^P^hM>^^13 1 1( 13 1,. 1 
3 1,, 13 1 0 */Mt, ffiMR:SBRl/-CfllfiK3ti 
CCt t 7^1 32 1 -1 3 2.», S^2o 

©m*4*^cc»*fcLr«fiSS firths. 

[0 039] ZCDYisV V $<Dffimctei,>X. tit 

SCC, jfeSffiU 1 2©!T*|Sl (Y^fSj) CCJ«^>7 F<* 

r h j u^K04*?gttfb3ti. A#fi#* 

HttW'W -Y>tf-#>*£6:5. ccr. #n*^fl 
•^CLYB^ ^CJ ^ ^«-^CLYita»Wttl!8«t?* 
0, ^n? ^fg-^CLYCDJSte^nfcU^Jl/iLTa^ 20 

*fc. 7>F»1 3 3 1 -1 3 3 B tt, -f*- 
^Mf^ENY^THj U^JKDiS^tt. S*. ^ ? * 
1 32,, 1 32,, 1 3 2.1C^ (EK) 3ft 

r L J U^;WDJ#^C, 7^ 1 321, 1 3 22, 
13 2 mtc? y ^StiXitt&^r— ZtcMWiffiite L J U 

[0 04 0 ] 3 6CC, *ril88l 34^1 3 4.lt M 
«Hl#SET*s TLJ \s*<>l<DW&* iim»fflibr± 

^set^ r h j i/^rAS^^^^, -r«c*>%. 

®iJgmS 1 1 8 <Dmi3E£*t fiftffi 1 0 8 CD*tfa^@mJI 

xowmobvi'tsx* i i eacn 1 1 (M2) <dv 
- Mc«ttsnrc>4j£aasu 1 2&c thj u-^kd* 

2«lfI#£tttfJU h7>^X^ 1 1 6RV1 1 1** 

[0 0 4 1 ] 7 a -to K^*«;aB2 3 o«. ±iasfi 
^eA^stispgH^-^^riattrs/c*©^ a -to f 

>*y#2«JBS3ftTt>*. C<Dtc&>. n>hn-5 40 

it 17^ -ju K<DBiBOW8P*ff o retrace, #<d 
n> 1 <DWIWcJ:*K 2 007 ^ -Jl/K^* 1 ; 

[0 04 2] ^CC, irn- FIH8g2 1 Otco^r^-T 50 
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&o *HJfiJI?a8-C«, 17 *-JUK*8ffl<Z>lJ*:/:7 -f- 
JUKS f 1-S f 8(C##IU Ctl*><D&V7y 4 -to 
FSf 1-Sf 7(cfc^t, v a -to F-*** ';[eIS§2 3 
0*>&H*tti3ftfc3 KDKH^-^CCj^O/ciaS 
1 l 0<D*>*ym$b*m<\ 8fSIHO®IR^*tf 
^ 0 7*3 — F0SS2 1 0&t ft*:/? -rt/KKfcl* 

&DB3R1 1 0lctt&LtdK«7-*licm^\,*xmtiL 
IS1 1 0©*>*7iEiai*fg7S*r4 2fflfi#D s*S 
j£-T&4>cD-e<fc& 0 S4M1 5 tt^n- F05S2 1 0 
©WWf*-**2««-S|D scc*»r4«*fi*^sta 

[0 0 4 3] HS1 10 ([32#M) ©tHRRCCJ: 0 , 09 

jgn@i i 8 ^^htx&y"~$(Di&]£fiK zmm^o 

sO«E(DSiESti/c«llu^l/<!:&S, ccDtctb, it 

ifcftfi-^F r# r h j i^u- <*trsj»ffi 1 o 8&nmm 

JEVDD) 04CC*$l*T&t r H J U^to<D2® 

f L J U-^Jl/(D2fflM-^D s«lB*l 10«r*^tfcta<b 

a* < o o o ) r«£*s£tcit t^tot^^ * -jw f 

Sf 0-S f 6^^TBil 1 0**7i*88<b-r4 
T-Ztfi (0 0 1 ) -caSiS^tUt If^^-f-^FS 

f otc*ji*riii*i ro**>««ir* thj 

sf i-s f 6ccfcir»r«ia*i i o^t^^iit^ 

[0 04 4] K@8S2 1 0tC*5tvr£j&3ft/c2 

ii^D s ?tS^IEHj@5§ l 3 0^6<D^fi-^(c 
|h]WOT 4 ^-*«W«HJS1 7 0*>6HJ;&3ti«iiW 
CCDtctb. j£&2<lZ>?£.f8Mt&2 (SI) 
^^SCcHaBrS^U^^fi^CLYOU^jB 

n^7 7f^LP c^^-r 5>^*^iHisS2cDrt 

HHl 7 OCCSFfO-Cfla&L/n^4o CCC, 04CC^5 
♦ir^4»IHSi2fflfi#D s tCMHffitt SE^tlBM 
f-^FR^ r h j u-^;k -r&3b%Sttr»i*ffii l 8<d^ 
ffVccnb»WB*ffiVDD©«8^"C**. -7?, 3i»^fclB 
Bfeff-^FR^ r L J U^V, -r&*>fc*titu«ffii 1 8© 
WBEVcom#«*«BEVssO»^ic, F08S2 1 

mnFRtf rH j ]y<to<D±&<Dr§Bwg.<Dm&ic*tL 
x. gimmmmnF rw tlj u^^©»^c«. 2 

[0045] r-zmmm&i 1 o^t ±au 

/c2ffi<a-^D s Oca-^HT. THJ U^;l^^/c« TLj 
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O^-^ff-^dK d2, d3. dn£-?FCC&r r 

or*S. c<7)i^, ?~*lM8«iiaiJ8l 7 o«, 
-*«1 1 4JCfltt&3ntef !r -*e#d 1 . d2. d 

[0 0 4 6 ] S6te^T<=fc^C, C<D^-^iSStWMt& 

-M 9 1,-1 9 l n tCJ:«3^3tir^^o XU? b 
U^X£1 8 0B, A^Sh*2ffl«#*5«E-r*-f > 

n #s % S-^CDPicc^n F-f 18 1,, 18 1 

181,, I8 1.*/Mt, ftWKZSSftlyr** 
flESnt^S. CC-C. 7^1 82 1 -1 82„lt § 

*M©ffiWWcgiitM^n^ 0 tc-e. 

(DJBIHte, 7^3- FBR2 1 0^eHB^A*^ti^>2ffl 
=• > yff ^^JEEBS 2frfc«*ftS*a**a**S- s K:L 

x, CLXBtcse-orteit-r^o 

[0 0 4 7 ] C(D<b#. ^n^fifCLXBlt ^ d 

X^7fU^^18 0B, 1 j£S*£5K> 2 <Bff D s 

f^ENXB*s TLJ U^il/iftO, h7>X7 7 ^y 
KMh7>^77-y-h 1 9 2 

9 2n*s*>tJe«<fc«co. teaisnTStssn-rc* 

£2{iSfI-5f D s frXisy h 1 8 0 - FrfP 

6. S^-^IR^&^-^fl-^d 1 , d2. d 
n ^-^{f-^d 1 B, d2B, dnBiirMA 

[0 04 8 ]-», -T*-^l/OTENX^rLj 

-f*-^HI#ENXB^ r H J U"<JKD»^ & 
h7>^7r-y- h 1 9 1 ~ 1 9 4^*^tK« (W* 

isoos^-Kof-^tt. ft#«^ta*stitti^ 

ffj&K<£"C£>0 t d 1 OSRShfcf-** 1 

m^^fi^o ^-^ff-^d l/d 1 & 

m2<Dmmictott2>7 : -$mi 1 4, ii5«cu# 

[0 04 9] JfcCC, ffiffiKifrT*- £13882 4 Ott. «4 

ssm^FR&ca^^. —awe* i8omii 
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-Mt-^Sr, HKCij^tOf-^iBl URtf* 

ro^-^ifgi 1 5ccstLr«t&"rs/c«><Dfe(0'C* 

& 0 Tfcfc*^ fBttS«K^-*@IB2 4 0tt. ©ttKfs 
fl-^FR^ r h j u^;UDfc§£, *tftm®i 0 8^ 

THJ U^UtNfciCDr, BSMSl 18* l"H J 
;b<!:T&/ca6, HS&ftQIRI. ^TOf*- 1 14^ 

r l j u^jwd»HM»*. tfc^ro^-MBi 1 5 
cc*tLT r h j u^;i/Q^-#m^£t&!&^£o 
»iai«ffiosi£*^M-r 4 * -f s > y«c^to*r 

io (£8Mfc«MMMF RCClSJWUr ) , **i**i©^-* 

[0 0 5 0] 07CC7jVrJ:5K:, @ttStef r -^0S82 
4 0tt. A*3ti4«ttS(6l»#FR* -f>^-*24 
HCjcOK&Sl* h7>^7 7 y-h243 l ^24 
3 n , Rtf-f»*-*2 4 2^W:Wa. 2 
42tt, >f >A-S2 4 l#>6AAS*i*fi#*S)R 

20 >^7 7 y-h24 4 1 -2 44 n ^Hi*t^c h7>* 
Vr ~jf~ h 2 4 3,-2 4 3 n Mh7>^77^- 
F2 44 1 -244 i B l A * - ^jH8#E N S ** r H J 

>^-*2 4 2a>6A^£ft&^~£fi-^ ; &, 
(Df-^il 1 4, ^tOf-fil 1 5^&*titt>T 

[0 0 5 1 ] CtliCiO, flH4SIKf ff -3rHI»2 40 
tt. SffiKfteft^FRKS^S, iH^S 1 1 

30 8 (Dws^mnnm, i o 8 owfiiiiE ^ pi— cd^)± 

f-^Hl 1 5«:»or«IW*Ci*rBI«i«c*. - 
^ 4 h7>X7 7 -y-h24 3 l -24 3 n , MF7 
>X77-y-h244 l -24 4 B ». -Y*-^Ht# 
ENS^THJ U^;U-C^>^. ^^-^ff-^ENSB 

[0 05 2] ±aLfc^3S«aiBl!)ia!B 1 3 O^foi; 

O'r-^^WS^g 1 7 0*^fiSt"4 h7>^m 
40 **a*±fc»ia3ftfcT FTCCJ: o»«-r 4C i^r 

[0053] B-2 : W 1 mtSfltONrff 

(C, X^-h^^DYlt 1 7 ^ F*5*flOft:8 
<gco, «*^^-^F©M*6*^5>^CCfcc*r*-/ 

[0 0 5 4] CCT\ If^-f-Jl'FS f l<DBBJ6*a 
50 It-5X^- Y^«t&Sti4i, ^SiSiiSb 
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130 (H1#M> CO^*-h^WDYt 
#p**{f#CLYtetEoT:tEaSU COISIR, f*-* 
fe^OTifl ( 1 V a ) OffflCC, ^fift^G L G2, G 

*«£JUffl < i v a > * k tia 

lVa^Sfk (kit lik^8«*fcf») 
(lVa) <ttt k I*>e,aKl*S<D^ISl 12CC 

atbr*««-9Gio>«»&*WJ6Stir*»6. m*@(D io 

[0 0 5 5 ] ST. jtM^GK G2 k G3, G 
1 2 «C»j£T**3lE«-^G ltt, X^-h^XDY^ 

^a5F^«#cLY*«»mccfi[%±*« 
-?xfrh> 'PU< &t£n*2(f#CLY©*«Wft:W' 

X^-F^^XDYH^$nt^6, *3K«#G1*« 20 
[0 0 5 6 ] €Ct, C©77^J^LP©1 % >3 5> 

h (lp i ) ^^^n^c^ccot^r^Lr^^o 

LPOlJ/a? h (LP1) tCPHBS-er. 7 s -*** 
■bls|]»17 0'x ^a^ft^CLXRtf^o^fi-Jf 
CLXBfc^l^J* t^T^T*. XV7 h 

[2 1 0WAA3W2ii(l§D s£ (BCCte^T 



tf^KC) JKXS^^ h3-tf£o tU, 7K¥j£5£W[ffl 
(1H) fCte^T. j£^ltr#©ffl*lC»T*2«t 
-S|D s# % X^7hl/^^1 8 0<7>&^ 9 * (r; * 

i 8 2x- 1 8 2„) ccf^^n-cffif^^n^. 

[0 057 ] iTft*^ 06tti^X^7 V UzSX* 
18 0» ( ^i#CLX<Dlo|<D^©4% 
T**0 5C*Jl^r. ±^e>»itl$B<D*liSl 12 

tSTSHS 1 1 0^<D2{«fI-5fD s£ 1 o@<£>5 1 
82^7^1, »C2o|(D^P ^ft^CLXCD 

£^6£Ur 2#ScD^-£*in 14i©SGS(C 
*f0-r4jH3Rl 1 0^CD2{iIfi-^D s £v 7^1821 
IC? vf-r&ttbic. v 1 8 2,CC^ ^Ot^ 
fcf-d»*7'^18 2,^hSW, felT\ H« 
CC, Xi/7fU^X^18 0«, ±^^ifc^-ci^gco 
j^SHSl 12i, £*^»Atn#BSsr<DS7 f -^« 
1 1 4<bO*32Mec*fj£T4SH13Rl 1 0^0, f^- 50 
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KH1SS2 1 0*>6A^3n*2fflfi#Ds*IK*^ h 

[0 0 5 8 ] C*l<c<fc9, *T. H 1 CC*st,>-C_h*>6 1 
^®(Djkm% 1 1 2 £©£^tC»j£-r*lffi3R 1 tf#<D2 

LXBtca^^, Xfy b \sV>*$ 1 8 0(0§7 » 1 
82,-1 82„*c<fcgittK^**3ft*C&ttt*. 
*s, ^3-^182 lOtt, X^? h 1 8 OtC 

- * * 2 fit ft ^ D s CC ffill O T ft & C t itS *> £ 

fetter 

[0 0 5 9] ^C, ^O^dfCLYWftT*^ 

tt&r i #B<Djfesaa 1 1 2**ajRsti**s*. ^is* 

3E« 1 1 2 £<D?£^CC*H£-r4ffii*l 1 0<£> h^>>>X 
*i 16KCM l 7rt^r^T*>tfa»£tt&. — #. a 

fg^P y ^ff-^CLYCDAlTO^ior^ ?*/*A>:*L 
P#ffl;ft£ft6o fl/t, C<Dzr v?~J*)VXLP<D\L% 

THJ U^;U<hU f->»RllliK17 0©h5>X 

7?-y- hi^vtKSfSi or, x^7hu^^i8 

^^JttE-T^^-^^l 1 4tC, f-^dl, d2, 
dnilt, S/cT-^iSl 1 5*C, f-^dlB, d2 
B, dnBilt-^iCf»t6o 
[0 0 6 0 ] Sx- frJgl'MDT*- £<Dt!M&##*7 Ot, 
*-:/Jl/{f#ENX:W TLJ l^Uitt-a/cflL Ell 
CC^>^T±^6 2*B<D^2» 1 1 2 <LG>3c^K:*fefrr 
SiS5RHf^2ffl{i^D s*«, X^7hU^^18 

otc^oWH^^ ^^^n^ 0 

[oo6i] tut, fitwraaoibff**, m^goM 

«1 1 2CC»JE-r*^ff«#Gm^ai*S*l&*T?tt*) 

ii^n^o mm i i otcs^&sti/cf^Mi-^ 

'XOVfy -< FS f 2{C*5W4*#ii^*"C» 
[0 06 2] fitflL HWOiMW. i^^^ 4 FOBB 

Ifjffi-^FR^ r H J Xs^OVfrh r L J U^;l/K:JSfeU/c 

*iffl»)jg3ti&. tctcL. CCOm^ > f r n-F[H]?g2 1 
0«, y a -JUF^-=fc , ;@882 3 0^€>A^3*i^Pgi9 
7^2*. H4*c^t-*BHB«rtt&<ia5«:^-rwi 

[0 06 3] t*J;Ui. *»ffclB«I«#F R# THj 
;l/T'*^>^ ^-JUFCCfcl^T (Vcom=VD0) s ^)^)ilJ 

^oeia^-^^ (o o o) ^4cctku/c 
sraua*tc«£^is». ^ish*i i ocoiism@i i 8 
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mztx&tcib. 1*7 -f-Jl/K ( 1 f > Kb/cot THj 
U^;WEPJj[]3ft& 0 CCt ( C(D THj U^l/Omffi 

tefc^TSRiSSS 1 1 0©iBEM«CHlftl3n4*aW«HE 
fltt TOVJ £fr& 0 CODte** SRBB*! 10 CDS® 
PSSSt*-* (0 00) KttjSLTO - 
^<D7 * Ftete^T£»fl3gibM-5f F R# 
r L J U^;l/tC5(£U/ctB^ (Vcom=Vss) ^ 
t&BJRl 1 OCDlli^Sl 1 8CC12, 2fiHt-^DsCDm 

l y j-frFtcfrtc-onwmzti&fzito. ^KB*i l 

[0064] *CC, R«EfUgtt«#F r# r l j 

(Vcom-Vss) % fo&M^ 
1 1 0<DBiB^-*a* (001) -efo&m&. MArlCiik 

istc&mmmc'iitsmm, mnmxi io<ommmmi 

i 8 (c«, -< —fc FSf i cc&i^r « r h j 

il/ (m^mEEVDD) ffiCDi^^^ -f -Jl* FSf 2-S 

f 7 ccbi^-os r l j u-^u (^Jfi^DEVss) a*. ^ ft 
^nHflrasn*. -r * -ju k s 1 1 
i^rtt, o 8«:Entti3*iS3»r6i«s*i£Vco 

m<bffij^m@l 1 8CCE|JttlStiS«IE<bOM«Er*4 

vdd#, SKUHRi i o (!!>«»■«:» urEDttSti*. 

— ^-JUFSf 2^Sf 7 tete^Ttt, SEA 

[8(c>EturEnfln3ns«BE»o v<bsci. ccr, 

i ojtma# i y a -jv f ( i f ) fcfcc* 

h 0 f<DfeSI> TLJ \y-<)l: THJ U^;U=6 : It 

[0 0 6 5 ] — "7 * -ju F 0 . SSMtlBtt 

®#FRjW THj i/^;l/£tt5i» l 7 -/ F<D5 % 
-f -Jl> FS f icc*$i*r« tlj u*<;u (IS 
milVss) -f-Jl/FS f f 7«C*$ 

on* r h j (JStftWEvro) a*. *n-e*iiiHe 

SSI 1 8etEPU3ft&ttA. ±iB<DX*ffciBttfI#F 
Rtf l"Lj U^Jl/-C**»^tia«tC, ^KifflRl 1 o 
CDjgjB^l-i. pglBf"-* (0 0 1 ) tcttJCl/T 1 4. 3 

THJ U^I/'C**^-f-il'F«:*Jt»'C 

r L j u^;i/T**>:7 ^ -;l/Flcfci>TffiSJSicEPJj[l;* 

<ft*. CCT\ SEflEfbB«Mt^FRttJaJWWCCSK* 

[0 066 ] &tit<mmm^F Rffi r lj u-<ju 
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■0**7 ^ -JUFCc*$c^r. *4SBRi l ocopgHr- 
^(0 10) -C*>£*§^. -y -Jl/ FS f 1*5 J; 

as f 2tc*jc^-c« thj u-^u <»».«!£ vdd) 

-f-Jl/FS f 3-S f 7CC*5l^W TLj U 
(JglfiliEVss) #\ ^ig@i^l 1 OOtKAJICcEP 
}Jl]£ft£o CCt, t^7^;l/FS f 1-S f 2CDJ8 

ma* i ^ 4 f ( i f ) cctec^r i6**w^». 

r L J U^l/ : THJ U^;l/= 5 : 2*C*D. CCOtbiC 
iOPgiaS^^^ti^CiCC&^o SSS£ftl8«lfi#F 
10 R^LU^l/iftS? ^ F{CA>^r^[s)fi|-C^)^ 0 
[0 0 6 7 ] ffeCDP^tlJ^-^^X.6n/cti^4>|5l^ 

-fZVzfy * -H* 1 1 0 **^tt»ccr&^^ 

7^^FiWS?^ PBRl 10M>ttllcT« 
lf^^-jirF«:*5i»rtt, ^iKfUEttM^FRA^ 
i~h j u^ji/coJt'&cc^ r h j u^i/comn^, Sc^k 
iEibff-^FR^ r l j u^<;u©»^tc« tlj u^kd 
HE**, -en-eni®*^ i i 8tcEn*n5ti^ 0 fit 

o ?t mias# "itg t & £ or & o 

[0 0 6 8] C(D<i^CC, 2t^|iSJgffltcJ:titf. 17^ 
-Jl/F^ltftO-^^^-^KS f 1-Sf 8 CC^*(3 

n, s-^^-7 ^ — ji/ FSf i - s f 7 

r % 1 *7 -ju FCcfcW^HS56«ffiffl*s#JiSP3n^. fi£ 

30 &S. C<Dtctb, ®mffif&&Wmffiti&it2tiZ<DX\ 

®^CD* a s a Jltc^6ti^^JEE« r L J (Stffi^ 
EEVss=0V) THj («iH«EVDD) <D 

c^-rn^r^o. 2fflD^'c^>^<i: <h*>cc v -eou^Ji/ti 

40 [0 0 6 9] IHif->t«8tS*^7 ^-iU 

FS f l-^^-^FS f 1 <F>WD*f-?y 4 —JV F 
S f 8i5fllCCteWSft[imcoc^ri39<0^^ 
-Fiffl^tRiBtS. H9tt. W3EO*3lEIBCC«gttS 
hfcH*tCO(r^r, *t^@l 0 8iEfiSi 1 8<b 

£ 0 *y7-f-JUFS f 8©IWIH»B*|HTs*C»«;Lr 
, C<omr$T s «®3R<DKII8©Ji8ltCttaF#LttC^ 
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Sft-tfc*), *te«ftSIE^-jfH8S2 4 0OU*«» 

[007 0] #cic, *r©^E»ccto^:0 . ±ta<D§i* 

y^^aslffi2^ffi14SGff^FR^ THJ \,*<>\sfrh 
r L j u^;i/CcS^L/fc<h*, ar%«&i i 8£*tfaH 
• 1 0 8£ttHfflU/dWB-e % r H j U"<;1*& I" L J 10 

Sfc, f|HJWi#SET£ r H J U^WC»»;*#£. c 
AMI OSCOflBESCffciRUHS-frrgCfb-rSCiCCj: 

«ttRK**fT*>tis. c©#y*D«. sHjepm-^sE 

TLj U^;KtjS^3ii\ ^TtDB3Rl 1 0©h^>t* 
X£ 1 1 6M1 1 7**:7tt«i-i"*. COISB, 

77 h -)i fs f 1 ^y'v -< — ;u F s f 7 tctet^Tiij 

mommum&'if *>n* 0 c c x\ mm t 2-b$3?j 1 40 

7^^Fm^r 4 Scti^jmflg 1 0 8# tlj 

-<;K3!)**r'*0. ®14JSte7 ;: -^iaK2 4 0cDtH*« 
[0 07 1 ] JfctC. B$£ljt 3CC*$C»r, *3E2-f 30 

wo'jitR^n^o coawiccfc^r. -t^-^mi-^e 

-£[U5J§2 4 0©HJ*«*fl5l««l 0 8 £151 OP ^ 

till 1 8(omEEh r l j u^;ucite (-fe^ h) 3 
[ 0 0 7 2 ] yefc. ito^sjatcfefco . ±iaco«ii 

%J&Mffi21)mnJx.&m j %FR* l~Lj 
THJ u^;l/CcjB^O/ci#, ffiBR«ffil 18i*t[^m 

©1 0 8 nmmLtcvmx. tlj u^j^e mj 

B82«, -r^-^Hi^ENS* I" H J u*<;MCR%, 

<d$$, ffitts«^-4»HiS2 4o©in**. *t^im© 

» TLj U^JUCC, $/t^*~^;U{f-i#ENS4> TLJ 50 
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l/^JUCiB^S^ ^rcDffii^l 1 0<Dh 1 
16M1 1 7**7ttf^<!:T£ 0 CflMMItt. -T^r 

-)l> FS f 1 ^ F S f 7 &Cfct^THSOF§ 

;lsFC&b(r>T» *ffaa&l 0 8^ THJ IssOlX'fo&tc 

fib, iAi 0 5tcEntti3*i*«ffi«, «aaaEVDODffi 

[0 0 7 3] _hlBI39 « % *3£» 1 1201 ^CCO^T 

^L/^c4>o-eAD, H l occm*<D^3Ma«:*fi£^4lii 

-So ^«itTa(cMj£-r4Dii*affi<o*ff^bi. t£ 

^2tTB^tE"T'6B0R«ffi©«ffS:<ti». ®t*S 
$St : -^IhI8§2 4 0 CCjrSHi^O^-^Sii^CCS-r 
SI«IBd«£»mxt»*. fit, *«©^SttntTB 

^Ltcvsmsm^y ^B$ra«. tt- (cn-D-d) j <b 

B#PfliC*tUT, ^WKCJS<, CO«FBI(n-l3- <«»««! 
/c ( H9tc*jW4B$iaTs«. A->\> FS f 8 t 

[0 074] ±3iL//Ccfc^Cc. **S6^Sltc<i:n«, 5t 
18©IE*> —fi, *f[^m@ 1 0 8 £|5j— CCU, >tfPJ 

ifii o 8 Rvmi&nm 1 i 8<omE.*:m?82 : &-cm— 

lE^I^i^^fcfe, *tf^l^l 0 8CDmiE^IE*r 

*B*j£ic*5i>-c, MA^ii i o 8 tmMmm 1 1 8 tie 
isfc-rcta<. ?SB«itffl*t8ct#r*, 

[ 0 0 7 5 ] £/c, *3l*?I5!B«:J:n«. 0 
8©^^t(c^*&«E*tt*&-r&/c«<><0ffittS(E@ 

1 0 8tcifensaift©KW*«W4ci(cJ:0S»f^* 
mz-jrfflMtcttUXte. 0 8iiE^©l 1 
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8 tOffllc&t&£mffiftWLt\tj:^tc#>. &mSMKffi 

mmtzm c -r mm* B*±-r ass*** & & . 
[0 0 7 6 ] cct, iffiOcfc^&iiib^T^Racc. « 

[0 07 7 ] C :fB2 emtmiBl 
C - 1 : »2©iett««W>*flE 

x mm? % 0 W2 commmom i ©^»jB«©tt« ± 

H2®7^1 6 OOtftJ&CC&X.. Ol 107^15 
0<D#JiS<tO/cfc<Dr*£. SI 1©77?15 0W\ 20 
p^t^/HMOS0h7>^^^ 12 1, 12 2SlO* 
n^ + ^SSMOS© h^>^*£ 1 2 3, 1 2 4t» 

1 1 2icj£&mmmfi j -cA*sn. 2 0 

>^X*12 4, 1 2 l3W*>tR«t«C 

19. 1 5 oasffittftsnr, 7^150^ 

tt. 1 2 0ff^i+BfflW^M(^'C^ i 3, 

1 2 0 ©{testes ftfcu^^r**. 30 

[0 07 8] h7>^^124, h7>^^121 

1 7 0*»f52fiHtfI^D s^ttS^StiSi, b^>^* 
^ 1 2 2 i b^>^X£ 1 2 3 <b^2fBftff^D s <DJ5 
fsfi^SrUB^-r^o tES^I 1 2 &Cj£Sit£ff 

^5 r i_ j VKil^tl, i£S*£i 2 0CC^E«fi#*s 

rHj l/^Jl/-CA»Sh5i, b^>^** 1 2 1 £ h 
1 24#*7ttBi&0 l 7-^150«2 

ess 1 3 0 cct*, 1 1 2 ccjra^tr , jtsift 120 40 

dcitmSi 1 1 2 O^S^OfflfflMtt U-<;UCD^Sff ^ 

[0 0 7 9 ] D :»3CDSgJ©Kffi 
D - 1 : m 3 ©^J6Jg!B<Dflte5t 

TWWTS. ^3CDHSS^SgcD^l<DSIi6ff5SS<D«^<h so 
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H2©^?f 1 6 0(Dfit$KC&;t, 13 1 2 <D h ^ ? 

[ 0 0 8 0 ] M 1 2 CO h "7 7 r V- h 1 5 1 «, 
g&U 1 2 CCj£««Ht#a* THJ "CA^Stl. 

ttffii&O. f-*Sl 1 4C02fflftm-^D sOft-^U 

^^*ti^mffii i 8cc-^^^n, ft&infei 1 8&cm 

[0 0 8 1 ] ±i£b/cJ:^CC. h7>^77-y-H 
5 1 3^*>ttS8(Di*, v^-^SSl 1 4CC<r-*8aBtt 
HRl 7 0*62*Mt«^Ds#tH*<S*i64. 
Si 1 8CDfHE*S2fflffl:fI#D sOfl-^U^itt*. 

fit, j&mi i 2 ootaasHt-sttf r l j rA;b£ 

ft, jfe3t«l 2 0CC^3BB«#*J thj u^-cAas 
ft£<b. h7>X7r^M5lW7t«®<b^^ 
BSR«S 1 1 *J 2 ffi{t(t^D s ©IffiU-^ 

MSBtt&MttOt H4©XaMI«K:*JW*2tifll#Ds 

t>%»iaj«fiCO«EE V GomASSHk«E V ssCD <b ^ CDiS^ 
^Itt^o St4SiSM^FR^ r H J 

<D(h^, ^%t>feSFf|Sj«ffiO«ffiVcoiiO&i*iia«BEVDD 
Oi^tC«. H40 2fflff^D s^5K3tl/cffid:& 

[0 0 8 2] S:2^Sg«j|Hl?S 1 3 0CC« % ^2CD 

H]56^SSi|Hi«tc, ^ffi^l l 2tcjjn^.r, 2 

otc^iatti i 2©*sft#<DtHtiWfici'^^o^cm 

X<D9bmc-^>l>XlZ. iaL/ch7>X77y-H5 

[0 0 8 3] E :»4(DHSBKS8 
E - 1 : »4<DSeW0J»©«te8 

;^^c. »4<o*^«cc«4«»*^«B<i>illflE«:oc^ 
r|ft^-r€>. »4©*JBBl^»l©SI*S»ato«WEi 

*j»a^^^a>flR5S<OAt?*>3, 82(079^160© 
«fiXCC}^^. 0 1 20h7>X7 7 y- H 5 1 CDfltflc 

iifc^OTfts. *it, 01 2<Dm%$nmz. ±a? 
7*-5iccj£D/cWE«*B*«ffii i 8^enflnu/<iP§is 

$fJ®{c4>*ttc.Rr^r^)^ 0 C<D«EEIBecJ:*IWI*WflKC 
fcl>-OS, mi tCteW^T^^- KBI82 1 OM&Btt 
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^-^^^-^HSbBffil 7 0rt<DD/Aa»»tt<b'*C 

nr. ^-^tti l 4*cS*Ui*3*iS. 

[0 0 8 4 ] CCDtt*. jtmimMMffi 1 3 0tt. *!7 

¥HJiHi-9Hsa>*-f $>ycc«to, s*<d?£S«i i 

2CCN0C. 7£S*8fI#Gl(G2-Gm) fcUttrTS. C 
(£>£^ ^-^tftSKtMelK 1 7 Ort^—SnBU 1 4CtPi 

ftttiaR 1 3 0 #jfe*tt 1 1 2 CC^Sff-sf *atf>TS * 10 
4 ^ >^chte:, laMMSflfchroS. C*iCc«fc9. SHiJg 
*C», HStmg 1 1 8 iJtt|Rl«ffil 0 8 <ttc/rtf stife 

[0 08 5 ] s/c, S[8sasE«icc*5i^r, Stfisjaffi i o 8 

©ttfiWSMIVcomfc^irrSJS^. CCD^Htutt:® 
g|®®l 1 8©«£*2tlfijSffil 0 8<D*trSj«ffi*l£V 
com<fc0-teTS#Hltt* mTOiOCCff^o 20 

fcor, ©fiSSSfi-^ R F <D^b£*> *e>b$ih i"t-t 

s J 3g«LfcB#«5 (BSSlJtl, t3, t5. •••) *«fctH 
U MifI#4Ul;&S-l*S. C<D4ftttMl^CcS-3*. j£ 
l^-/5>^fiHII82it t^HI^SET* THJ 

THJ u^n^®f£3ttS 0 

[0 08 6] cntcj: 0 , BQtfHi 1 1 8 <D«Ett3tf|fiJ 

i o 8 (DMfammmmv con&>mj£m±^u < & 30 

tires 1 0 8i»iii 1 8 ttmwzm*) (mm 

*ttijm® 1 0 8 <tin^m@ 1 1 8 <fc^raJW*K0 > 
thj u*</i*J5 r l j u^;uccim*5SM3tiS- 
[0 0 8 7 ] ±jfi0te«fc5K:, *«ttJg««:J:ti». 3? 

SHMWcbor, **tire@i o 8<oms^m-r^m 40 

^ 3SpJ«ffil 0 8<D®££^MT SMK. iISR*ffi 1 
18 0^IE^ k — SttiJSffil 0 8 tia—CCU SttiJ 
*S1 0 8KO'BBR*B5i l 8©^£R*W3-t±r|Hl— 
«E^M31fSfc«>. ttfammi 0 8CD^BE^^Ig-r 

sh$«£k: *sor. *ttiim@ 1 o 8 ^is^ms 1 1 8 <t(c 

tt*tifc««tcHiliD3tiri^*«ffi«:aft*Ja< , <£o 
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[0 08 8] ifc, *3H*^ffltcJ:ti«, Wi^ti l 0 

IS*K«at«caS»3 3hte»JH2att^ C©»tire« 

SCflBMCcttLrtt. *tti«ffil 0 8ilitgl 1 

I»fftl8cl-3j»tl»±t4»»#*4. 
[ 0 0 8 9 ] F : KAMO^tittM^K* i^Lte* 

01 3*J<fcOiai 4^#ML , tiS?91-^o ccr\ mi 

3 *a^^^a i o o ©««*7Kr¥ffiHr* Q * 
auti mi 3(c*5W-&a-a* Miat&i), 

[0 09 0] Cft6<DH{t7j*3tiSJ:5K:* «fiUte¥* 
SI 0 0tt, 1 8&£;WI5JiS3*ifc*?*<B 

1 0 1 tttiJUffi 1 0 8 tt£#»fiS3hfc*ttiJ»R 1 

W*4<bL/T<D?KS (WAtf. Twisted Nematic Type) 1 
TNtOH^. SupperTwisted Nematlc (STN) §SM 

&s MOfltijssiKil* taDh©*c**TEiei9[«»ttA: 

(Bi -stable Twisted Nematic) 

cc*fi»Ttt«R3 tiros. 
[ o o 9 i ] c cr\ ±ffi«n«as«tc*sortt. 

ifil 0 1 4, ±j$LteJ:^CC^vX*te«E3£*oa 

B^*«<tbteo eeor, sijRssi i 8£tji^^a 

rffll^CiOT*S-S. 1 8^: 1 TO 

(Indium Tin Oxide) WOaWWB«:«fcor0flE-rtl« 

siaaia^Ks^ orfflosc£*sr#s. 
[0 09 2] C<D£ ^cc, _hiasnjfiji5«scc*>or^, 
^t-ss i o i *^^x^^«©awttifiiiaist 

116^, mwmKvmi&MttZi:. mfa±tcmmx 

tttt«Wte**«»«K:JBflELteTF T-CMlfc^, 
*^BH*affl-C#S©«, ^S«Aj^KK(cR6ti 

*»ftS«CCMOSSah^>^^^ (MOSFET) I? 
*JKJ5ETSJ:5K:LrfcJ:o. teteb. ccdis^, 
»«tt5pa?Hr*S*6, BBRSfil lB^TJU^-^ 
^«OSMtt£K(cJ:-or«A3ti. SWaSl^«iB<k 
L/rfflC^e»tlSC<!:<bAj:^ 0 

[0 09 3 ] sr. jPtTSffii o i(ctt>t, 

1 0 4<Ort«*>-3«7S««l 0 1 a<D?H»JM«CC«, iS 
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%Ml 0 6ftqStt64vCl>&. C (DjS^cK 1 0 6 

$ tx Zmt&PXO *> v ffitt 1 3 0 a tfC tel£&$mW)M$% 

[0 094] £fc, JR^SSl 0 KCfct^r. 
KttBK 1 4 0 t&^rES ti 6$St$ 14 0a <DWMT'& 

0 4*K-Cfc«t£l 0 7tC« k IStfcCDlg 

[0 0 9 5 ] — *tft»« 1 0 2 CDttftmfi 1 0 8 

o i ccfcwiSBBW^twsiWttwawiaeti 
#ifij«*»jrLccoMw:* st-k 

[0 09 6 ] «jMc, 1 0 2 tcra v *§v?fc^fi 

i>. aasa©*^ 1 o occ#*» 

0 2WJ^6BSW*r^^n>h^-Y hfti'^fiW 

WDrit^n^„ <fr*.r, s^isi o i 

^T€>-^, *tfa«tSl 0 lOflHCCtt, ISfr^frteJfcC 

[0097] g : m+mm 

[0 09 8] <*<Dl : ^o^*^*>*r. ^SSJISJS 

^ * i ioo rtfiwcwt. <B5fcflg(93£gff 1110 
Hsa^^ai i i octtet^-c, ^>:/i l l 2^6cDtH*t 
tto-C, ^l(D-f>^^U-^b>Xl 1 2 OCCAftfT 
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& 0 Cfttcj:0, 5>?*1 1 1 2^60m*t3t«, ffiffc 

f2©-{>ryu-^^> ASf fflJfc £ <B*^ 
JSHR^-1 1 3 0 6CJ:-oT, flM*HJffl./c-gl 

<s«3fe*m) cc*»sn-c. mmmms: 

1 1 1 0*6HJ*t3ft£C<t£&*. 

[oo99in, mymmmmi i 1 o*>6W«s*i 
tcsffiftytmz. fi*t-AX7'«j ^ 1 1 4o<Dsm 

l 1 5 i(Dftfi3fcKW»lcrSM3tt, J5*tSS©«£t:fc 

v 2 5 1 15 1 ©#&^SI*»*2ia0fc^<D i 5 
*^ (R) <0%mZ. *fAt>V4v 1 

0 ORCCcfc^T^IH^n^o — 9AZX*4v 

s^fe^t <g> ©*m«, y-f ^a-f v^s^-i 1 
5 2 ©*a3fess*ni«:a« or , sstsaom^^g 

20 1 0 0GCCj:^T^P$n^o 

[0 10 0] C(D<J:^CCL,-C, ^M?t^^l 0 OR, 

ioog, 10 0 BccfcoT-en-enfeTicapi^n/c^ 

2, 115 1, i&TfcfcT-AX^'J ^114 0iC<fcoT 
IIM^fiSSn/c^ «a?***l 16 0CCJ:^-C, 

1 1 7 o^cs^^n^c i tuz>* ^cfc, 

fgglOOR, 1 0 0 B:fcJ;£>'l 0 OGCCiJ, 9 A 2 
a>f >^^7-l 15 1, 1 1 5 2tcJ:ot, R, G, 

B©siaeccjFtfS-rs*«^A8f"f so-c, ^^-^^ 

[0101] <^©2 : tA^jH3>b^-"^>S 

b-^-^tcjifflL,/c^(coi^rSi^TS 0 H16», c 
(D^^ - V -T >\s n > e - ^ (Dt® fiX £r^T£4 r ^> o 

a^feo^r. 3>t:^-$ 1 2 0 oti, #-Fi2 

0 2^:<i^/c*f*gI5 1 2 0 4i, v h 1 2 0 6 

5ttc^/c^m^^a 1 0 0 (Ommcv a > h ^ A h 
40 [0102] ft*>\ ccD«^;r«, 1 0 0 

[0 10 3] <^0 3 :«»«nS«>S6«:. ±E«» 
^ 0 H17», CO«W«K«0«fiS*7S-r»aHr* 

^> 1 3 0 2 ©a*, «sp 1304, mmn 1 3 0 6 

<hi^tc. m^3fc^«§l 0 0^(ix.a*>C0T'^a o c 

50 <Dttfit*¥*U 1 0 0 cc4>. it»(cct;(;r«a>«rB(c7 
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[0 104] «fli»tim si 3-01 7 
F^P-fe*tJ\ 3 x U t:Sf§, PO 

[ El 1 3 #«8JG># 1 . * 2 SLtfSI 3 <D*ifiJK!»6C« 

[B2] #*9J©flI l ©3ISIl««ec*$tf 4H 1 <£«^ 

1 l 0<o«fiR4^-r^a^^Bir**. 

[03] H l «:*$ W & j^BIBIbSlie 1 3 0 (DMf&Z 

[04] HI FHK2 1 0(/)f^- F 

[05 ] ancfel«f^ - F0S82 1 O©^- F 

[0 6] 0HCte^^>r : -^l8IEtt|o]S§l 7 0CDt$J?£ 

[0 7 ] 01 K*lW*«tK«f !r -*HB2 4 0 C0+» 

[0 8] »2a0W3O*IBB«C« 

[09 ] HWfiuiMMfiKK: ** w £ mMc tvtju znzn 
[010] mm^ye^mctev&mmttmznz 

[011] ##MH<D3&2 CDSIife^SStc*jW4BI 1 CDHi 

[012] *»?HO»3 ©Hfl5»JSa^*jW £0 1 CD® 

[013] *mi<Dm 1 , » 2 Stf « 3 <D*S6»2SCC 40 

[014] H««*^»©*ffi*^TWfflar* 

[015] H*SR*?««*affl b fc«^ 

[016] H*»3&¥4ffl*swB u fca^-aso— w 
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[017] H«iOI^Kaibfc»^o-« 

[018] atisi«ffi i o 8 &cEiffln$ n£*ffam@mE 

[019] ( a ) *5<t^ ( b ) tt. fti*BBKD»£<D 
[W^(DS»HS] 

1 rj> ha-^ 

3 jt^vmmn 

1 0 0 W»36¥fM 

i o i st-»*s 

1 0 1 a WkfrtiF 

1 0 2- 
10 5- 
10 8- 
16 0, 
1 1 0 
1 1 2. 
1 1 4, 
1 1 6, 
F^>t 
118- 
1 3 0- 
13 1, 

13 3», 1 3 3 2) 
1 34,, 1 34 2) 

1 7 0 

181,, 18 1 



1 32,, 1 3 2 2 , 13 2, 
1 2 0 ^ffifg 

i i 5 f-^m 

117, 12 1, 122, 



1 2 3, 1 2 4- 



1 3 1 



1 3 1 3, 13 1.- 



1 3 3. T> K0K 



1 3 4.' 



•*T[e]3S 



1 8 1 3 , 18 1, 



1 8 2t. 
191,, 

y- h 

1 9 2,. 

y-h 

2 0 1, 
2 10- 
2 3 0- 



1 8 2,. 
19 1,. 



1 82/ 

1 9 1 3, 



1 9 1,- 



192!, 192i, 1 9 2 n t-^yxv y 



2 0 2, 
— 7 -/ - 



2 4 1, 24 2- 
■FSB 



2 4 0 ©teJSI^r-^lell 

2 4 3,. 2 4 3,. 2 4 3 3 . 2 4 3 n - 

y-b 

24 4,. 24 4 2 , 2 44 3 , 2 44 n - 

y- h 
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